ABSTRACT: Nowadays, people living in the city tend to get away from the city and integrate with nature as they find the opportunity to keep away from stress in terms of current living conditions and their effects. This situation is increasing the interest in nature tourism and orientation to nature sports with each passing day. One of nature sports is also paragliding. In this study, alternative flying fields suitable for paragliding which is one of nature sports within the boundaries of Sivas province, Turkey were automatically determined by Geographical Information Systems (GIS) analyses and the developed user interface program by taking into account the international technical conditions required for flying. The suitability of these fields determined was checked with the flight tests performed in company with the experienced paragliding pilot, and they were proposed as nature tourism areas. With this study carried out, it was ensured that the paragliding fields, which are mainly determined by observational and experimental methods, were scientifically determined in accordance with the international technical specification criteria. Furthermore, a new method has been developed to be able to automatically determine alternative paragliding fields in any city with the help of the introduced GIS-based system and user interface program.
INTRODUCTION
Nowadays, urban people who are trying to maintain their life in limited recreation and sports areas in cities in the face of increasing urbanization are taking up going to nature by getting away from these artificial spaces (Koçak, 2010; Kienast et al., 2012) . People want to integrate with nature to keep away from stress and to be healthy (Kaplan and Ardahan, 2012; Ardahan and Yerlisu Lapa, 2011) . Along with this orientation, a quick/easy accessibility expectation brings appropriate areas near the city to the forefront as a need brought about by the fast and intense urban life. However, in the face of this demand, a very limited number of functional rural recreation areas with natural quality in city surroundings and the gradual decrease in existing areas make it compulsory for people to go to recreational tourism areas in further remote areas for recreational purposes to the extent of their economic opportunities and time (Ardahan and Yerlisu Lapa, 2011) . This situation, which requires time together with the financial burden, decreases the practicability of nature sports by everyone and causes them to appeal to a certain population (Ekinci et al., 2012) . Natural environment offers recreational opportunities that can be associated with tourism development. Tourism revives in rural areas where nature sports such as trekking, mountain climbing, rafting, paragliding, birdwatching, scuba diving, spelaeology, etc. are done and provides significant economic inputs to the region (Özer and Çavuşoğlu, 2014) . According to the definition made by the International Ecotourism Society, ecotourism is the travel made to natural areas in the responsibility of protecting the environment and improving the welfare of local people. Ecotourism includes very different forms such as passive (drawing pictures accompanied by landscape), active (paragliding, mountain bike, etc.), consumption (hunting, fishing) and out-of-consumption (walking, birdwatching, etc.) (Bell et al., 2007) . The main purpose of this alternative tourism type, which is different from traditional tourism, is to increase the economic welfare of local people by preserving the natural and cultural resources of the region in a sustainable way (Kiper, 2011) . On the other hand, these kinds of sports activities and the increased demand for ecotourism also increase the pressure on nature, which has a delicate balance within itself (Sezgin and Gümüş, 2016) . In this respect, the adoption of a sustainability approach in natural areas and the protection of the natural environment require comprehensive planning and the proper management of the resources in the area planned (Koçak, 2010; Bunruamkaew and Murayama, 2011) . The symbiotic relationship between human and nature necessitates a rational planning approach (Fung and Wong, 2007) .
The ability of GIS to associate information with geographical location provides significant contributions to the development and management of tourism (Hailing et al., 2011) . The fact that the economic, social and environmental demands of sustainable development are evaluated together makes the decision-making process difficult in tourism planning (Bahaire and Elliott-White, 1999) . Butler (1993) mentions the need for the effective use of GIS to ensure the sustainability of a natural area in the presence of tourism while determining new tourism areas (Hai-ling et al., 2011) . In this respect, GIS makes a great contribution to the development of sustainable tourism. GIS plays a role in the supervision of environmental conditions, the examination of the suitability of places, the evaluation of conflicting interests and the modeling of relationships (Bahaire and Elliott-White, 1999) . A strong database infrastructure is needed to create the map of the potential resources that can be used in a large area or the scenarios for the use of resources (Kliskey et al., 1999) . The current provider of this infrastructure is GIS. The development of GISbased inventories brings objectivity, flexibility, and efficiency to the management of recreational resources (Chhetri and Arrowsmith, 2008) .
In particular, there are many studies on the use of GIS in the management of recreational resources. Issues such as tourism transport capacity, sustainable tourism infrastructure planning (Boers and Cottrell, 2007) , sustainable land-use planning (Bunruamkaew and Murayama, 2012) , determination of areas with potential for ecotourism (Bishop and Hulse, 1994; Boyd et al., 1995; Miler et al., 1998; Tseng et al., 2013; Parladır, 2013) , nature-based tourism modeling, recreational use potential modeling (Kliskey, 2000) come to the forefront in these studies. This problem is also related to geographical site selection. In the literature, different studies were performed related to site selection by GIS (Şentürk and Erener, 2017; Rutherford et al., 2015) .
Paragliding which is one of the alternative nature sports appealing to adrenaline junkies carries a risk by the way it is done. It is necessary for athletes to receive a license to fly on their own. Apart from the pilot experience, the flying field should meet the technical requirements to ensure safe flying. First of all, appropriate hills are required for paragliding. The land structure of the front of the hill and the climatic conditions should be investigated very well, and their analyses in terms of suitability and risks should be performed by experienced pilots. Appropriate weather conditions (fog, wind, snow, rain, etc.) are important in areas considered for paragliding. The predominant wind direction, slope, and altitude of the take-off field are the most important features that should be primarily evaluated for the safety of the take-off field. Another feature that is essential for the safety of the take-off field is that there should be no barriers in areas within a distance that can endanger the take-off, flight and landing safety on the hills to paraglide. Landing areas should be a flat area away from anything that can cause turbulence (Topay, 2003) . It is certain that these scientific determinations will provide convenience in far better elevations during flying and going away for kilometers. Although the determination of flying hills and landing areas with appropriate conditions in large geographies is difficult, the examination of all fields by pilots is also impossible. At this stage, GIS-based studies are crucial for determining potential flying fields.
When the studies carried out on paragliding and seeking a correct answer to the questions of when and where for safe flying are examined, appropriate field selection analyses and the examination of wind potential come to the forefront. One of the major constraints of paragliding sport is meteorological conditions. Weather conditions should be taken into consideration for the completion of the activity in a pleasant, safe and comfortable way (Falavarjini, 2015) . In the study carried out by Krüger-Franke et al. (1991) on paragliding accidents, they determined that accidents mainly occur due to heavy landing taking place depending on the sudden fluctuations in the wind and thermal pattern and hitting rocky, woody and similar areas. Furthermore, the land structure of the take-off field can also cause accidents (Fasching et al., 1997) . In their study, Ceyhan et al. (2014) investigated the suitability of the wind potential of the selected regions for paragliding. It is mentioned that the wind speed and direction along with the geographical characteristics of take-off and landing fields should be taken into account for flight safety in paragliding and that continuity in wind is required so that paragliding can be done. For the reduction of paragliding accidents, the importance given to pilot training needs to be increased and also aerodynamics, suitable thermal and weather conditions should be taught well (Fasching et al., 1997; Schulze et al., 2002) .
To perform an appropriate location analysis by including the specific criteria of nature sports types into the scope of evaluation requires multiple data management. In this context, GIS techniques play an important role in managing complex relationships such as the storage, processing, and analysis of a wide variety of spatial data (Chen, 2007; Fung and Wong, 2007; Carreta et al., 2016; Zhang, 2012) . The rapid development of technology and the facilitation of information flow have also expanded the areas of usage of GIS. GIS applications are also needed to obtain more useful and productive results in ecotourism studies that require multiple data analysis. However, the fact that it is impossible for anyone, who does not know GIS, to perform all these analyses restricts the usability of GIS. Furthermore, the analysis of so many parameters in a manner associated with each other also brings along the management difficulty of a rather complex and long process. Therefore, a problem that may occur in any of the steps of the procedure in the process of associating all data with each other can affect the whole process and cause time loss by requiring everything to be done from the very beginning. At this point, ensuring that anyone who does not know GIS can use these analyses and facilitating the traceability of this complex process require the development of the user interface program.
In the literature, there are not many studies on the determination of paragliding fields. A study was carried out by Pirselimoğlu Batman and Demirel (2015) . In this study, the practicability of paragliding activity on the Altındere Valley Meryemana Stream route was investigated. However, GIS was not used in this application. First, flight points were determined with observational and experimental information, then, whether these points met the technical requirements was checked. However, this method provides the control of the availability of observationally determined paragliding fields in a known region rather than suggesting alternative paragliding fields in a region that is not known. The fact that GIS was not used in the study restricted the project objective and weakened it in terms of the technical infrastructure by suggesting a limited number of flying fields in a restricted area. Furthermore, the fact that only the target area was studied also restricted the widespread effect of the application.
Turkey is a very rich country in terms of geographical and climatic conditions allowing many nature sports to be done with its natural resources and historical texture (Kaplan and Ardahan, 2012) . However, this geographical potential, which is still not used sufficiently, needs to be uncovered. Based on this need, in the present study, it was aimed to determine the alternative flying fields suitable for paragliding, which is one of nature sports in Sivas province.
In the determination of the fields for paragliding which is a risky sports branch, attention should be paid to criteria such as the take-off direction, slope and altitude of the hill to paraglide, determination of the required field widths to be able to continue flying for a long time and the fact that landing areas allow for secure landing. With this study, a model has been created for a short-term, low-cost and scientific determination of potential flying fields in accordance with the criteria specified in a wide area such as the provincial border. In accordance with the results obtained, an attempt to contribute to tourism in the region was made by recommending new flying fields to paragliding lovers. Furthermore, a new method has been developed to be able to automatically determine alternative paragliding fields in any city with the help of the introduced GISbased system and user interface program.
THE STUDY AREA
Sivas provincial border (Turkey) was selected as the study area (Fig. 1) . The provincial area, which starts on the high plateaus of Central Anatolia and rises to the east, ends with a mountainous and steep section in the north, east, and south-east. The average altitude is above 1000 meters. The region with a rugged structure is also open to northern winds. The winds blowing in Sivas region consist of the northwest wind blowing from the northwest by 19.3%, the north-east wind blowing from the north-east by 16.8%, the north wind blowing from the north by 18.1%, and the remaining part consists of various winds (Governorship of Sivas, 2017). When the tourism structure of Sivas province is examined, it is observed that thermal tourism along with cultural tourism mainly comes to the forefront. Mountaineering and trekking attract attention when the nature sports done in the region, which is not known sufficiently in terms of nature sports, are examined (Governorship of Sivas, 2011). However, the city has enough wind potential for paragliding, and it is necessary to determine suitable flying fields in the city to evaluate this feature.
MATERIALS AND METHODS
This study was carried out in 3 stages. They are given in Fig. 2 .
Figure 2. Stages applied in the study
The data presented below were used within the scope of this study.
Different geographical analyses (Statistical analysis, spatial analysis, zonal statistics analysis, surface analysis, proximity analysis, neighborhood analysis, sieve analysis, overlay analysis, visibility analysis) were used to determine the suitable paragliding areas. These analyses, which is included in decision making and planning techniques, is based on the elimination of unfavorable locations within certain criteria starting from the most unfavorable criteria in determining location suitable for the purpose of the study.
Firstly, the grid network to be used as the basis of the study was formed in a way to cover all Sivas provincial border. The grid size was determined to be 250 m x 250 m to ensure the sufficient sensitivity in the analyses to be performed. The analysis criteria to be used in the determination of the fields were determined based on the "Flying Altitudes, Conditions and Hill Features" specified in the Turkish Aeronautical Association Flight Training Directive, supported by the International Aviation Federation (Fig. 3) . Furthermore, the criteria applied with experiential knowledge for safe flight were extended with the help of experienced pilots (flight instructors with EP license). The analysis criteria created in this context are presented in Fig. 3 . The analyses were performed separately for take-off and landing fields.
In this study, although the criteria given in Fig. 3 were used, the relative criteria that may vary according to the flight pilot's professionalism were presented as the parameters that the user could enter in the developed user interface program depending on his/her preference. Furthermore, the user interface program was developed with the Model Builder in ArcGIS 10.1 GIS software environment (Fig. 5) so that it could be used anywhere in the world, on condition that the data listed above were provided. The variable parameters considering in this user interface program were given in Fig. 4 . At the end of these processes, grid areas of 250 m x 250 m in size suitable for the flight were determined within the provincial borders of Sivas. Then, the generalization process was performed to eliminate the unfavorable targets determined as individual cells in the entire study area. According to the result obtained, the regions having more targets than a certain field width within the boundary to be decided (1 km x 1 km) were accepted as the regions suitable for flying. 
RESULTS AND DISCUSSION
It was proceeded to the final stage of the study after determining automatically the fields suitable for flying in the GIS environment by the user interface program developed. 32 fields were determined as the fields suitable for paragliding (Fig. 6 ). 8 out of the designated target points were randomly visited (Fig. 6) , and the suitability of the region for paragliding was validated. The test flight was performed in the field by the professional paragliding pilot with EP license (Fig. 7) , and the acceptability of the field as a paragliding field was decided. According to the results obtained; all fields were determined as flight areas from the point of topography but one of them was not accepted due to the missing data of power transmission lines in the area. International Journal of Engineering and Geosciences (IJEG), Vol; 3; , Issue; 3, pp. 119-125, October, 2018, Figure 7 . Test flight in some of paragliding fields determined
CONCLUSION
GIS is an extremely important tool in geographical analysis and provides a great deal of convenience to its users. It is seen that the large areas which cannot be analyzed via observations, can be analyzed objectively and scientifically by the help of GIS. However, the accurate and up-to-dateness of data is of great importance in such GIS studies.
The outcomes of the study have indicated potential new tourism areas by bringing many fields that have not yet been discovered by paragliders to the agenda. It is thought that these fields that can be transformed into attraction centers with various promotional and demonstration flights over time will make positive contributions to the socio-economic development of the region. On the other hand, the outcomes of the study suggest new alternative flying fields that can be reached more easily and quickly by paragliding lovers. This will provide economic benefits by reducing the time and cost that athletes spend to do paragliding and also allow the sports branch to reach larger masses.
Publishing the potential paragliding fields on webbased GIS is extremely important in terms of reaching more users. As a result of publishing this study on the web, it will be more beneficial for paragliding lovers in the future. Thus, paragliding which is one of naturebased sports will stand out further. Consequently, it will be easier to advertise not only paragliding but also other nature-based sports by GIS for people.
